The role of remaining presynaptic terminals in the hippocampal CA1 after selective neuronal death: ischemia-induced glutamate efflux.
Following selective neuronal death, numerous presynaptic terminals maintain their structural integrity in the brain region. The role that these remaining presynaptic terminals play in the brain region showing selective neuronal death is not known. In the present study, we investigated the possibility that brief transient ischemia induces an excessive release of glutamate from the remaining presynaptic terminals, which then spreads by diffusion. The glutamate could act as an excitotoxin and be a pathogenic factor in the local injured brain region. Transient ischemia of 3.5 min duration was used in the gerbil as a pretreatment to obtain hippocampal CA1 in which most of postsynaptic neurons were eliminated but numerous presynaptic terminals remained normal. At 10-14 days after the pretreatment, brain microdialysis experiments were performed in vivo in the CA1 to measure the levels of extracellular glutamate induced by 5 min ischemia. Prior to 5 min ischemia the basal concentration of glutamate in the CA1 was the same as that observed in gerbils that had been subjected to sham pretreatment. During 5 min ischemia, no significant increase in glutamate was induced in the CA1 which showed selective neuronal death. However, a massive increase in glutamate was induced in the CA1 of the sham-pretreated gerbils. These results suggest that the remaining presynaptic terminals are unlikely to play a pathogenic role in the CA1 after selective neuronal death has occurred.